Objectives The objective of this study was to examine changes in the annual number of cigarette advertisements in magazines with a predominantly African-American audience following the broadcast ban on tobacco, and whether fluctuations in cigarette print advertising targeting African Americans during the late-1970s until the mid-1980s were associated with declines in smoking initiation. Design We tabulated the annual number of cigarette advertisements from magazines with large African-American readerships (Ebony, Essence, and Jet) from 1960 to 1990. Advertisements were coded depending on whether they featured African-American models. We calculated the incidence rate of regular smoking initiation from 1975 to 1990 for
Introduction
Research has consistently demonstrated an association between cigarette advertising and increased smoking initiation [1] . For example, increased cigarette marketing in the form of the BJoe Camel^campaign is associated with increased adolescent smoking initiation in the 1990s [2, 3] , while the Virginia Slims BYou've come a long way baby^campaign has been cited as a major factor that contributed to sharp increases in smoking initiation among women since the 1960s [4, 5] . In 1971, the United States Congress enacted a ban on all broadcast (e.g., TV and radio) advertising of cigarettes in the country. This was followed by a subsequent decline in adolescent smoking initiation that would last until the mid-1980s [6] . The tobacco industry then shifted a substantial proportion of its advertising focus on print media, leading to a subsequent dramatic increase in the number of magazine advertisements for cigarettes [7, 8] . From 1970 to 1990, tobacco industry's investment in magazine advertisements increased from $50,018,000 to $328,143,000 [9] . The frequency of magazine ads, therefore, can be considered a general indicator of advertising strategies used by the tobacco industry. This may be particularly relevant following the ban on broadcast advertising when advertising expenditures were concentrated on less expensive venues such as print advertising in magazines, newspapers, and other periodicals.
Thus, with this shift, print advertising targeted towards a specific race/ethnic group and its association with smoking is of particular interest. Only a few prior studies have examined strategies used by the tobacco industry to target African Americans through magazine print media and established greater exposure to cigarette advertisements among African Americans [10] [11] [12] [13] . However, these studies did not examine the association between the annual number of cigarette advertisements in African-American-focused print media with the incidence of smoking initiation among African Americans.
There have been well-documented declines in adolescent smoking initiation among African Americans that began in the late-1970s and continued until the mid-1980s [14] [15] [16] . This decline was steeper compared to that of non-Hispanic whites [17] [18] [19] and is noteworthy because it led to the unprecedented declines in African-American adult daily smoking prevalence that began in the early 1990s [17, 20] . Identifying possible factors associated with the large declines in smoking initiation among African Americans during the 1970s and 1980s may provide important additional information linking cigarette advertising practices with tobacco use initiation.
We examined changes in the annual number of cigarette advertisements in magazines with a predominantly AfricanAmerican audience following the broadcast ban on tobacco. We also studied whether a shift in the focus of targeted advertising to African Americans was associated with declines in smoking initiation rates among African-American adolescents and young adults. We quantified the advertising for cigarette brands popular with African Americans in magazines with high African-American readerships from the mid-1970s up to 1990. The most popular cigarette brand among African Americans during this time period was a product produced by Brown and Williamson (B&W), Kool cigarettes [21] . Previous research has highlighted how B&W's Kool brand became the top selling cigarette among African Americans by 1969 [21] . Although Kool's dominance peaked in the mid-1970s, it remained the number one brand among African Americans until the mid-1980s [22] . We then compared findings on cigarette brand advertising with initiation rates among African-American adolescents and young adults during the same time period. We hypothesized that changes in advertising for brands popular with African Americans would correspond to decreases in African-American smoking initiation. Identifying possible associations between targeted cigarette advertising and smoking initiation behavior builds on previous literature by providing additional evidence linking these factors among African Americans, a population group significantly impacted by tobacco-related disease [23] [24] [25] [26] .
Methods

Study Overview
We tallied the annual number of cigarette advertisements in African-American-focused magazines (Ebony, Essence, and Jet) from 1960 to 1990 to examine how the tobacco industry shifted a substantial proportion of its advertising focus on print media before and after the broadcast advertising ban on tobacco. We then examined the relationship between cigarette advertising and African-American adolescent and young adult smoking initiation rates between 1975 and 1990. We selected 1975 because by this time the large increase in print advertising of cigarettes had occurred and advertising data across magazines became more consistent. We selected 1990 as our endpoint because this is the period of time after the documented declines in African-American adolescent smoking initiation.
Two sources of data were utilized for this study. We calculated African-American adolescent and young adult smoking initiation rates using population-based survey data obtained from the 1992-93, 1995-96, 1998-99, and 2001-02 Tobacco Use Supplements to the Current Population Survey (TUS CPS). The advertising data were obtained from a much larger dataset of 85,470 cigarette advertisements that spanned 102 years (1900-2002) of advertising from 18 popular magazines in the USA. For this study, we focused our examination of advertisements on three magazines with large African-American readerships, Ebony, Essence, and Jet. We selected these three magazines based upon data from a mailed survey of 3071 youth conducted by MediaMark Research, Inc. which revealed that these periodicals were read most frequently among AfricanAmericans 18 years and older, as well as African Americans between the ages of 18 and 24. Both Ebony and Jet were read most frequently by African-American adolescents between the ages of 12 and 17. Although cigarette advertisements from all three magazines were reviewed and coded between the year of magazine inception (Ebony, 1945; Essence, 1970; Jet, 1951) and 2002, we report on the period between 1960 and 1990 for reasons stated above.
Cigarette Advertisements
The collection of the cigarette advertising data from Ebony, Essence, and Jet was carried out over a 2 year period from 2002 to 2003. A total of four research assistants examined every issue of Ebony, Essence, and Jet magazines for cigarette advertisements. The research assistants reviewed and coded several elements comprising each cigarette advertisement such as the brand advertised, the slogan of the ad, the size of the ad, and the thematic content of the advertisement. If an advertisement displayed human models (i.e., ads that pictured a person or persons, but not ads that showed only scenery without people), the race/ethnicity of the models were coded as follows: Non-Hispanic white, African American, Asian/ Pacific Islander, Hispanic/Latino, and unknown (could not be determined from the picture). In ads that featured multiple models, the race/ethnicity of each model was coded. Ads featuring African-American models were classified as more direct targeting of African Americans (i.e., compared to ads Ebony, Essence, and Jet where the race/ethnicity of models was not African American). Each cigarette advertisement was reviewed and coded by two different research assistants. This double data entry system minimized data entry errors and ensured the same criteria were being used to code the content of ads. Differences between data coders were resolved during weekly quality assurance meetings. For each calendar year from 1975 to 1990, we calculated the percentage of each race/ethnicity featured in these cigarette ads. Ads were classified based on whether the brand advertised was sponsored by one of four of the largest tobacco manufacturers in the USA (B&W, Lorillard, Philip Morris [PM], and RJ Reynolds [RJR]).
We examined whether the percentage of ads in Ebony, Essence, and Jet that showed African-American models changed over time and corresponded to similar changes in African-American adolescent and young adult smoking initiation. Given the target audience of these magazines, we reasoned that a large proportion of the advertisements featuring people would include African-American models and decreases in those proportions would be associated with declines in smoking initiation.
Tobacco Use Supplements to the Current Population Survey Procedures and Sampling
The national Current Population Survey (CPS) periodically includes a special Tobacco Use Supplement (TUS), which was the source of the initiation rate data for this analysis. The CPS is a continuous survey (over 56,000 households/ month) conducted by the U.S. Bureau of the Census, primarily to monitor labor force indicators for the civilian noninstitutionalized US Population age 15 years and older. The complete CPS methodology is published elsewhere (Bureau of Labor Statistics & U.S. Census Bureau, 2002). Briefly, the CPS includes a probability sample, based on a stratified sampling scheme of clusters of four neighboring households identified from the most recent decennial census, updated from building permits and other sources. TUS were included for the months of September, January, and May in 1992-1993, 1995-1996, 1998-1999, and 2001-2002 . For analysis purposes, data from all 12 surveys were combined.
We examined TUS CPS data reported by individuals who were age 25 years and older at the time of the survey interview. We included all individuals who were classified as African American (n = 20,706). This sample had a mean age of 38.9 years, and 56.2 % were female.
TUS CPS Survey Measures
Two questions were used to examine the smoking initiation among adults. All TUS CPS surveys for all years included the question, BHave you smoked at least 100 cigarettes in your entire life?^Respondents who answered Byes^were classified as Bever smokers.^All ever smokers were then asked, BHow old were you when you first started smoking cigarettes fairly regularly?^To calculate the age of onset of regular smoking, we included only ever smokers who gave a valid starting age between 14 and 25 years. This age range was selected so as to encompass delayed smoking initiation among African Americans that has been previously reported [19, 27, 28] . Each smoker's current age at the time of the survey was then subtracted from the date they completed the survey in order to estimate their year of birth. The age of regular smoking onset was then added to the year of birth to estimate the calendar year in which persons began to smoke fairly regularly.
Computation of Initiation Rates
We reconstructed the age of each respondent for each calendar year of interest between 1975 and 1990. For each year, we computed the age-specific denominator (for each age from 14 through 25 years) as the sum of the weights for AfricanAmerican respondents who had not started smoking up to that particular year. Thus, the denominator in the rate computation is the sum of the weights for all African Americans for each age in a given year who were at risk to start smoking. We then used the sum of the weights of African-American individuals who started to smoke in that year as the numerator in the rate computation.
Data Analysis for the TUS CPS and Tobacco Advertisements
The TUS CPS has composite weights associated with each respondent that can be used to generate population-based estimates. Once base weights are developed that reflect the probability that a person is sampled, the weights are further adjusted to reflect the United States population at the time of the survey. We used a SAS-callable version of SUDAAN 23 , with balanced-repeated-replicates, to compute estimates and 95 % confidence intervals for the calculation of smoking initiation rates. SAS software version 9.2 was used for the computation of estimates of tobacco advertising.
Results
Number of Ads in African-American Magazines that were for Cigarettes
As can be seen in Fig. 1 , print advertising of tobacco products increased in magazines popular with African Americans (Ebony, Essence, and Jet) following the tobacco industry's removal of cigarette ads from television in 1970. There were approximately 50 cigarette advertisements annually in these magazines from 1960 to 1970. The combined number of cigarette advertisements in these magazines then increased approximately five-fold from 1970 to 1971, to over 250 each year. The number increased to 320 by 1976 but then slowly decreased to 257 by 1981. Following this decreasing trend, the number of cigarette ads in these magazines increased sharply to 368 by 1983. However, starting in 1985, the number of ads began to decrease so that by 1990 there were a total of 186 cigarette ads in Ebony, Essence, and Jet.
Percentage of Ads Showing African-American Models
For the cigarette ads sponsored by Lorillard, PM, and RJR, the annual percentage of cigarette ads in which featured AfricanAmerican models was consistently over 95 % and mostly 100 %. The top and middle panels of Fig. 2 show trends for Lorillard and PM, respectively. For these two companies, in 1983, 1984, 1986 , and again in 1989, the percentage of cigarette ads that featured African-American models dipped slightly to approximately 95 %. The bottom panel of Fig. 2 shows that the percentage of cigarette ads featuring AfricanAmerican models for RJR was at least at 98 % in each year. 1960  1961  1962  1963  1964  1965  1966  1967  1968  1969  1970  1971  1972  1973  1974  1975  1976  1977  1978  1979  1980  1981  1982  1983  1984  1985  1986  1987  1988  1989  1990 Number of Cigarette Ads African-American models was similar to the period of decline for the incidence rate of regular smoking.
Furthermore, the periods when B&W's cigarette ads featured almost exclusively African-American models 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 Fig. 2 Percentage of cigarette ads in Ebony, Essence, and Jet that featured African American models for Lorillard, Philip Morris, and RJ Reynolds coincided with periods when the incidence rate of regular smoking initiation was flat.
Discussion
The annual aggregated number of cigarette advertisements in magazines with a predominantly African-American audience (Ebony, Essence, and Jet) increased about 500 % following the ban on broadcast advertising of cigarettes. Although not causal, this study highlights an important positive association between fluctuations in targeted cigarette advertising to fluctuations in smoking initiation. The decline in smoking initiation among African Americans from the late-1970s to mid-1980s was moderately associated with changes in the print advertising of cigarettes by B&W. From 1975 to 1977, when initiation rates were fairly stable, the percentage of cigarette ads sponsored by B&W in which the models featured were African American was consistently around 100 %. As smoking initiation rates declined in the late-1970s to the mid-1980s, the percentage of cigarette ads with African-American models decreased correspondingly, to as low as 63 % in 1986. Then, in the late-1980s, possibly in response to the decreasing initiation rates associated with their changes in advertising, the percentage of B&W cigarette ads featuring African-American models increased back up to 100 %. This sudden increase corresponds with a leveling in the smoking initiation rate among African Americans ages 14-25 years. It appears that the lack of clear messages targeting African Americans could have undermined effectiveness of B&W's advertisements. The most popular cigarette brand among African Americans during this time period was a product produced by B&W, Kool cigarettes [21] . Previous research has highlighted how B&W's Kool brand became the top selling cigarette among African Americans by 1969 [21] . Although Kool's dominance peaked in the mid-1970s, it remained the number one brand among African Americans until the mid-1980s [29] . However, its decline in popularity among African-American smokers may be due to other changes in B&W's marketing strategies. It is possible that the marketing of Kool by B&W targeted its existing audience and focused its efforts on this population segment as it aged. That is, as the Kool smoker aged, the marketing strategies employed by B&W may have focused on what would be most appealing to that current age group, all the while lessening their focus on recruiting new, younger smokers (adolescents). Interestingly, as Kool's market share was declining, RJR's Newport brand of cigarettes was gaining popularity, primarily by targeting younger smokers [21] . By 1983, more than half of Newport smokers were younger than 25 years old, the youngest of the major cigarette brands [21, 30] . By the late 1980s, Newport had overtaken Kool as the market share leader. Kool's documented decline in market share [29, 30] may be related to this possible change in marketing strategy.
Despite the apparent correlation between B&W advertising and smoking initiation trends, it is difficult to determine the temporal association between the two and causal inferences cannot be made from these data. It should also be noted that this is just one possible explanation or a component of the various factors that played a role in the decrease in AfricanAmerican smoking initiation during that time. It has been documented that the social acceptability of smoking decreased in the African-American community during the late-1970s and on through the 1980s [18, 19, 22, 31] . This widespread cultural phenomenon might have been a stronger influence on the declining rates of smoking initiation among African Americans during this time period. We also note that, although the recall of one's age of regular smoking initiation may have presented a potential bias, previous work has supported the validity of such recall [23, 32, 33] . In examining various cohorts from large national smoking datasets, Gilpin and 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 Fig . 3 Percentage of B&W cigarette ads in Ebony, Essence, and Jet that featured African American models, and the incidence of smoking initiation for African Americans ages 14-25 years colleagues found no evidence of a systematic trend in the reporting of older or younger ages of smoking initiation based on the respondent's age when surveyed [33] . Finally, although we could not calculate the proportion of cigarette advertisements in Ebony, Essence, and Jet, the sheer increase in the number of advertisements in magazines with large AfricanAmerican readerships illustrates an important shift in the tobacco industry's advertising strategy after the broadcast ban on cigarette advertising.
Conclusion
The tobacco industry adapted quickly following the broadcast ban on cigarettes by substantially increasing print advertising in African-American magazines. The lack of a clear focus in an influential cigarette brand's advertising strategies can be associated with decreases in the intended outcome (smoking initiation among African Americans). This highlights the importance of targeted advertising on smoking initiation and contributes evidence linking tobacco industry marketing campaigns to smoking initiation [34] . Public health advocates, and more recently the Food and Drug Administration, have suggested that strongly restricting or eliminating tobacco advertising may be an essential step in reducing smoking initiation. A strong relationship between tobacco advertising and smoking initiation has been established and highlights the significant impact of media exposure on tobacco use [34] . Results from this study build on previous research on exposure to cigarette advertisements among African Americans [10] [11] [12] [13] and on other marketing channels utilized by the tobacco industry (including point of sale targeting, funding of organizations/corporate social responsibility, club sponsorships and ties with the African American press) [22, 35] by linking fluctuations in targeted tobacco advertising to changes in cigarette smoking initiation among African Americans. With the recent changing climate in tobacco advertising (e.g., internet and social media), research on its impact on the initiation of tobacco product usage (including cigarettes, electronic cigarettes, little cigars and cigarillos, etc.) should be conducted, particularly among those who are significantly affected by tobacco-related diseases.
